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ABSTRACT 

Th^ f elationshi p between specif ic inference as 
measured by a Cloze Test and broad inference as measured by a 
Means-'End Test was investigated. Subjects were 61 New York policemen 
enrolled in a communication skills course at John Jay College of 
Criminal Justice. The relationship between specific inference and 
broad inference, specific inference and measures of reading 
achievement^ and broad inference and measures of reading achievement 
were analyzed. The sample was divided into two groups on the basis of 
reading achievement. A comparison of the means and standard 
deviations for the two groups was completed oa measures of specific 
and broad inference. Findings in regard to the relation of specific 
to broad inference were inconclusive. A significant correlation was 
found between a secondary measure of specific inference and th'^i test 
of broad inference. Positive correlations were found between specific 
and broad inference and measures of reading achievement. The findings 
indicated that the mean performance on measures of specific and broad 
inference was significantly higher among subjects who obtained higher 
reading scores. (Author) 
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CHAPTER I 
THE PROBLEM 



The problem of describing the role of inference in recjcling 
has been set forth most clearly by John Carroll (l97l). According 
to Car^froll, there are tv/o main levels of inference in reading com- 
prel'ension: I) specific inference, the determination of the mean~ 
Ihg of a word based on the context in which it occurs and the sig- 
nificance a'isigned to it by the speech community, end 2) broad 
inference, the determination of the meaning of a sentence or an 
utterance based on its relation to a total context. This context 
include^i the reader's accumulated knowledge. Carroll assents the 
interdependence of these two levels of inference in reading com- 
prehens ion . 

Flexibility of inference has been cited as a characteris- 
tic of achieving readers (Kress, 1S55). Laycock (1966) has de- 
scribed the mature reader as one who is able to Infer more than one 
interpretation. Singer (1566) has pointed to inflexibility of in^ 
ference as a possible component of reading comprehension problems. 

Statement of the Problem 

This study Vsfas undertaken to provide an exploratory inves- 
tigation of the relationship between specific inference (the ability 
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to infer alternative responr.es for a missing word), tis measured by 
a Cloze Test, and bro^d inFerance (the abtlity to infer alterna- 
tive missing sentences in a context), as rr.Gasured by a Means-End 
Test. Both tests were constructed to expose the reader's flexibil- 
ity or number of inferential alternatives. In addition, the study 
explored the relationship between performance on these two measures 
of inferential flexibility and performance on a test of reading 
comprehension. 

More specifically, the purpose of the present study was to 
test the follo'wing hypotheses: 

1. There is a positive correlation between performance of 
subjects on Cloze Tests I and I! and perforfnance of subjects on a 
Neans-^End Test. ■ • 

2. There is a positive correlation between performance on 

r 

the Vocabulary^ Comprehension, and Total on the California Reading 
Test and performance on Cloze Tests I and !l and the Heans-End Test 

3. The mean performance on Cloze Tests I and II is signifi- 
cantly higher among subjects v;ho obtain higher reading scores, - - 

k. The mean performance on the Means-End Test is signifi- 
cantly higher among subjects who obtain higher reading scores. 

Importance of the Study 

Inference is often cited as central to reading comprehension 
in tiieoret i ca I discussions of the reading procesi> . Fev/ studies, 
however, have focused on inference apart from other skills of read- 
ing. Farr (19o3} remarks that ''uhe ivjost press ;n.j research need in 



mtasurlng compfehbns i on i ::: i'or a ciear understanding of the PuIltc 
ov reading conpi'ehens i on . At this time tiiere is no conclusive evi- 
der.ce regarding the components of this skill [p. 64]." 

The investigation of the relationship between specific in- 
ference (the ability to infer alternative words within a context) 
and broad inference (the ability to infer alternative missing parts 
of a. context) may be of use in determining whether or not disability 
in the first instance is related to disability in the second in- 
stance. If a positive relationship is found between specific and 
broad inference, perhaps diagnosticians should test both broad and 
specific inferential reading ability when disability appears in 
either area. 

A second important relationship is that vvhich is found be- 
tween these two levels of inference and general reading comprehen- 
sion. If a positive relationship is found among these variables, 
evidence would be provided for the importance of the role of infer- 
ential flexibility in genera 1 comprehens i on . 

Conducting this study with two tests that are open-ended 
and one that is standardized, multiple choice may be of use in pro- 
viding more than one diagnostic viewpoint on the mature reading 
process. In addition, concurrent validity may be established for 
tests that clearly expose the individual's inferential repertoire. 

Definition of Terms 

^ inference in Cloze-'-the insertion by the subject oi" one or 
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liiore rynif?x 1 I Co 1 i V ^nvj i:; fcnGnl. i H Y appropr iatt? nouns for or'ie tlirJt 
is fniii<j.ing beiUi^nce. The senlonce. occuri.^ in a nivrr^j^i- i vc ^ivory 

Inforetice in M£Qns"End -""Lhc insertion by the iiubject of one 
or more alternative missing means whereby the end of a story can 
be achieved. The subject is given the beginning and end of a nar- 
rative story. 

Inferential Flexibi 1 ity ^the ability to provide more than 
one inferential response. 

Read i ng Comprehens i on- -as measured' by the California Reading 
Test, Form W, Advanced, Vocabulary, Comi^rehens i on , and total scores 

OverView of th e Study 

A total of 61 Uevi York policemen enrolled i n Con'niunication 
Skills course at John Jay College of Criminal Justict., CUHY, were 
tested on three measures. 

The California Reading Test, Advanced, Form V,' was adminis- 
tered to obtain a reading comprehension measure. 

A Means^End Test was administered to obtain a measure of 
broad inferential flexibility (Appendix A), 

Cloze Tej^ts I and il were administered to obtain measures 
of specific inferential flexibility (Appendix B) . 

The scores that the students achieved on the two sectl.ons 
and the total of the California Reading Test were then compared to 
the scores on the" Cloze Tests and the Means-End Test. 

The mean performance on Cloze Tests and the Means-End Test 
of those with a total grade-equivalent score of 10 or above on the 
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CalifonWf^ Rcudincj Test \\'oS compared to the niecn ach i eveiiKMU: on 

same tei-.ts of those r.corinQ below a grade equix'Giont of 10. 

J 

L i tat loni?; of the Study- 

This study is limited by the size of the sample^, the absence 
of IQ measures, and the questionable reliability of the Means~End 
and Cloze Tests used. 

I 



CHAPTER I I 
SURVEY OF THE LITERATURE 



This chapter reviews the literature about inference as it 
operates in exper i ent I a 1 comprehens i on and read I ng comp rehens ion. 
The tasks v%'herein the more generalized aspects of i nference .are 
assumed to operate are; 1) the cloze, and 2) the Means-End Test. 
Lexical and structural rloze tests are discussed in relation to 
inference, to measures cf intelligence, and to reading comprehen- 
sion. The Means-End Test is discussed in relation to infei'ence in 
reading, to measures of intelligence, and to personality variables 

Inference in Experiential Comprehension 

Inference can be defined as the deduction oF relationships 
information, or meanings not specifically stated, but suggested by 
the contexr of an experiential or language situation, and by the 
experience of the inference-maker. Stauffer (1969), in a discus- 
sion of one of Piaget's studies of non*-verbaI reasoning, cites an 
inference of cause from effect in an early experiential context: 

l-le put his foot under the son ^ s rocker and began to rock 
it. The boy looked over the rocker, saw what was happening, 
and smiled... He also describes how his daughter could fore- 
see an effect, given its cause. She wanted to get out of her 
playpen to continue a game, and when she was refused, she 
pretended she wanted to come out to take care of a bodily 
need. Once out of the playpen, she indicated that what she 
really needed to do .was to resume play [p. 320] . 
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Inference initiall/ develops from situations requiring the under- 
standing of relationships which can then be nkin i pu la ted In problem- 
sol ving. as exenipl i f i ed in the behavior of the S'.cond child. The 
acquisition of lanouage, "by providing a means of encoding experi- 
ence, allows behavior to become relatively independent of the im- 
mediate stimulus situation," and extends and shapes the inferential 
processes through the labelling of alternatives drawn from experi- 
ence (Bourne, Ekstrand, and Dominowski , 1971 > P» 306) . 

Inference in Reading Comp'r-'ehension 

It is the contention of Von Giasersfeld (1970 that reading 
comprehension rer,-jires an inferential process to construct a "con- 
ceptual situation" in v^fhich the sentence obtains its meaning. In 
many cases, the reader must supply the information necessary to 
understand a sentence from a fund of knowledge accumulated through- 
out life. Appropriate parts of this knowledge "may be visualized 
and a conceptual netv/ork mapped, tb.us making it possible for the 
reader to fill in the missing pieces of the conceptual situation 
designated by the sentence [p. 1]." In addition, the quality and 
detail of the conceptual network may influence the reader's specif- 
ic and broad inferences concerning specific parts of the sentence 
and of the entire text he has not yet read. 

For example, the sentence "The baby shakes' the rattle" 
requires the construction of the conceptual situation represented 
in the following analysis offered by Von Giasersfeld. In this 
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analysi;;, he illustrates hew lexicol i ni'oririat i on is combined with 
inforniation from experience: 

The baby shakes the rattle. 

A) 0 CcTus£?V.ive agent (e.g., designated by 'baby') 
v;hich causes 

B) a non-Ccusati ve item (e.g.> designated by 'a rattle*) 
to perform 

C) an activity (e.g., designated by 'to shake') which, 
in turn, causes 

D) an activity (e.g., designated by 'to rattle') (p. 6) 

Von Glasersfeld further develops the complex! ties of in- 
ference in v>'hat seems to be a simple conceptual situation: 

In time, as experiential knowledge increases, the con- 
ceptual situation will become much more detailed. The 
causal nexus between A) and C) will be specified as mechan- 
ical causation (motion imparted by mechanical force, e.g., 
through prehensile contact); the production of noise will be 
specified as caused by the intermittent contact of two items; 
the particular acting object 'rattle' B) will be specified 
as a purposive instrument consisting of at least two items 
that can make and break contact with each other [p. 7] « 

Failure to understand a given sentence could be a result 
of deficiency in the conceptual sphere. In Von Glasersfel d ' s 
schema of inference, a deficient conceptual network could result 
in limited inference concerning the meaning of lexical elements 
and entire parts of the text which the reader has not yet read. 

It is doubtful whether Inference 3nd related thinking pro 
cesses of deduction and problem-solving can be divorced from any 
aspect of reading comprehension (Carroll, 1971)- It does seem, 
however, that inference Is based on a literal level of comprehen- 
sion that can be distinguished from inference. In order to clari 
fy this distinction, Carroll cites Clark (IS69), who studied a 



three-term inference problem. Subjects v,'ere given the follov.'lrg 
sentence to read: "John isn't as tell as Mary, but he. is as tal! 
as lorn/' Clark asked each subject one of several inferential 
questions: "Who is the tallest?" or "VJho is the shortest?" or 
"Who is in-between?" A subject might understand the meanings of 
the two clauses separately (literal comprehension) without going 
through the necessa ry • i nference needed to answer the ques-«.ions. 
One may note that even the comprehension of the first clause of 
the first sentence in response to the question, "V/ho is sliorter 
than Mary?" requires effort beyond literal comprehension. This 
question requires that the reader construct a concept of the rela- 
tive size of the two people. The concept allows the reader to 
translate one verbal expression of proportion to another. 

Another inference problem cited by Carroll is one by Danks 
(1569) • This problem asks the reader to evaluate e boy's emotion'* 
al respoi e to his father's ts ng over the boy's appointed family 
duty. The reader must base his inference on suggestive information 
given elsewhere In the paragraph. Reference to linguistic rules 
on the part of the reader would be of little use in deriving an 
appropriate ansv/er« Carroll (1971)) like Von Glasersfeld, refers 
to the necessity of applying inferential processes in relating ex- 
perience to reading comprehension: 

Selecting the correct answer would require a grasp of the 
total situation in the paragraph and an understanding of 
social relationships and expectations that the paragraph 
only partlallv indicates [p. J6] . 
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in an atierript to -'urtln^r limit: one! define l-i^e pcrc-incit'ers 
of inferencL- » 1 1 reccJino comprehension, Ccrroll points to Miller's, 
rerriark that "the meonlng of an utterance Is not £ linear sum of 
the v/oi'cls that comprise it [1S65> p. 18]." In other words, as 
previously noted under the chapter heading THE PROBLEM, Carroll 
states that there are two levels to the problem of inference in 
read i ng comprehens ion: 

1) the understanding of the linguistic element, any lin- 
guistic unit that has a meaning in the sense that one or 
more rules or conventions can be specified as to the re- 
lation of that unit v/i th a concept or class of experiences 
as developed by members of the speech community [p. 18]. 

2) the understanding of the meaning of the total utterance, 
which has to do with the relation of a sentence to its 
total context ... i ts total meaning may involve the point- 
to-poi nt relet ions betv/een the elements encoded i n the 
sentence and the things, attributes, events, and relations 
existing in some actual or fictional reality [p. 22], 

These two levels of inference seem to be bound to each 
other in the comprehension process*. For example, in Carroll's 
nonsense sentence, "The Fundalan added an are to his plot," the 
problem of the linguistic meaning and relationships of the ele-- 
ments is confounded with the problem of the wider context, v-.'hich 
remains unspecified (Carroll, 1371, P- 19)- Even the formal syn- 
tactic functions of the elements cannot be exactly specified until 
surrounding comprehensible parts of the text are provided. Based 
on the meaning of the context, the reader can then infer the mean*" 
ing. of the elements. 

Carroll concedes the paradox in trying to d i st i ngu i sh the 
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tvo proces':es of imerence; "t.he relating of linguistic i nfonr.a L ion 
to wider context msy indeed require processes of inference 
[p. 19]'" According to Corroll's theory, specific inference end 
broad inference seen to be interdependent in reading comprehension. 

flexibility of inference in Reading CoiTiprehens ion 

This survey has been limited to a discussion of the rela- 
tionship of specific to broad inference in reading comprehension. 
In order to build a rationale for the construction of the two tests 
of inference used in this study, the literature concerning flexi- 
bility of inference must be considered. The literature also in- 
dicates a relationship between flexibility of inference and read- 
ing comprehension. 

There is considerable theoretical discussion to the effect 
that high level reading is characterized by flexibility in infer- 
ring relationships, information, and meanings not specifically 
stated. The superior reader se»,:ms to be capable of seeing more 
than one possible interpretation of individual words and v>^hole 
utterances . 

Kress (1955) concludf:d from a concept formation study of 
school children that "achieving readers were superior to non- 
achievers in versatility, flexibility, and ability to draw infer- 
ences from rel evant cues [Ruddel 1 , 1970, p. 252] 

Laycock (I966) draws on Piaget's concepts of the formal 
stage of operations in thinking to clarify the role of flexibility 
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in inference. The person in the formal stage of operations Is abl 

to generate systenna tical ly all possible solutions to a problem, 

Laycock applies this, to reading: 

It is necessary in, . .flexibi ) J ty for a reader to be con- 
stantly aware of hovi all possible interpretations of a 
passage, for example, fit together. . Past experience, 
various sections of the text, the purpose of reading-- 
all these rest upon each other, and the flexible person 
is probably the one who most efficiently deals with 
their relationships [p. 

He goes on to state that the reader in the formal stage of 
operations ''draws relationships among indirectly connected matters 
[p. l^M-" Thus, inference In reading at the formal stage of oper 
ations may be characterized by the ability to infer ail reasonable 
interpretations and to see the relationships of these interpreta- 
tions. 

Singer (1966) also discusses the relation of flexibility 
in reasoning and inference to the general comprehension process. 
Fixation on one meaning alternative may seriously impair compre- 
hens ion: 

For exxample, a young child could have learned through his 
experience that home is a place where parental conflict 
exists. When he reads a story about parental relationships, 
he might find" that the ideas in the story do not coincide 
with his concept of home. IF he persists in this experien-- 
tialiy determined generalization, he might not 'get it', 
re-read the passage to clariFy its meaning, or even con- 
tinue to read with the conflict still unresolved. Conse- 
quently lack of conceptual ability could adversely affect 
his speed and/or power [p. 128]. 

To be sure, it is doubtful that these and other problem- 
solving theories of Yeading, notably that of Goodman (1971) imply 
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what the reader brings to mind oli possible meaning alternatively 
in readii^y. Indeed^ id Is more likely the mature reetier Is able 
to modify the extent of his inference i n. accor dance witl'i demands 
mede by the text and his purpose in reading. It is' likely. hov;~ 
ever, that his general range of inferential alternatives makes 
this flexibility po.ssible (Sinperj ]S6G) . 

In the U.ght of these observations, the tests of specific 
inference (the Cloze Test) and brosd Inference (the Means-End Test) 
were both constructed so as to reveal the reader's inferential 
alternatives for a given missing lexical element, and for missing 
sentences, respectively. 

I nference in the Cloze Procedure 

One kind of reading test that clearly demands the 'resolu- 
tion of ernbiguity by the inference of missing elements is the cloze 
procedure (Taylor 1S53)> (Carroll, 1971)- The procedure involves 
the deletion in a text by some rule, usually at random, or accord- 
ing to some grammati'c^:! category, such as "noun or verb". Bormuth 
(!S69), In a factor analytic study of cloze as a measure of compre~ 
hensicnj found inference to be one of the- comprehens Ion subskills 
measured by cloze. This study involved a correlation between a 
multiple choice test measuring a variety of comprehension skills 
and a cloze test. In another factor-analytic study, Bormuth (196^) 
found that cloze teiits could be used in the intermediate grades to 
predict scores on tests used to measure a variety of comprehension 



subskills. His cloze tests predicted well the performance of sub- 
jects on such romprehens i on meijsures as seeing relationships and 
drawing inferences. 

These studies show the relationship between cloze In gen- 
eral and inference. The specific cloze used in this study is a 
lexical (noun) cloze. Therefore, the discussion that follows dis- 
tinguishes between lexical and structural (any~word) cloze in re- 
lation to inference, to measures of intelligence, and to general 
reading comprehension. 

Inference in Lexical Versus Structural Cloze 

Rankin (1957, 1959) hypothesized that tv.'o aspects of com- 
prehension could be measured by two different types of deletion 
procedures. He predicted that an any -/ord deletion woi^ld best 
measure the grasp of "structural meaning", (i.e., syntax), and 
that a noun-verb deletion would best measure the grasp of "lexical 
meaning" (i.e., substantive context). 

Weaver (1965) exhaustively analyzes the different demands 
made by the lexical and the any~word or structural cloze. In 
summary of his position, he states that the lexical cloze tends to 
draw on the broad meaning constraints of the context in which the 
deletion appears. That is, lexical cloze stresses the relationship 
of the individual word to the sentence and the context in which it 
appears. The responses inserted within a structural cloze. tend to 
be less constrained by semantic as opposed to syntactic considera- 
tions (p. 120). 



Thi:^ distinction, sccordinri l:o V/eever, is bosed partly on 

the dii-ference betKeer. structural and lexical words: 

Genei-aily; \\ords at the points of low i nf orrri^t i on are struc- 
tural words, and v/ords at the jDoints of high information 
are lexir.cl Vv'ords. One possible explanation is that struc- 
tural words form restricted, short categories and thus are 
rapidly exhausted, while lexical words form long, practic- 
ally inexhaustible categories [p. 118]. 

A lexical deletion within a meaningful story context is 
likely to draw on the meaning constraints of that context. Tlius, 
lex'cal cloze deletions that appear in a larger context tend to 
tap conceptual as opposed to purely language relationships.- 

V/eaver relates performance on the con textua 1 -1 exica 1 cloze 

to the reaiioning or "cogr.illve strategies" of the'" inference maker: 

A proper interpretation of lexical cloze then must involve 
some understanding of the formation and retention of concepts, 
problem-solving strategies, categorization, and heuristic- 
ally-organ i ;ied retrieval systems [p. 122]. 

Based on Weaver's distinction between lexical and struc- 
tural cloze, a multiple-response per single deletion noun cloze 
was constructed as the measure of specific inferential flexibility 
iR this study. Because a lexical word forms a long category, it 
would follow that a lexical cloze would more fully expose the vari- 
ety of specific language alternatives an individual has for a 
given concept. In relation to Von Glasersfeld 's schema of infer- 
ence, the multiple response noun cloze attempts to expose the al~ 
ternative expectations or inferences the reader has for a part of 
the sentence he has not read yet. These inferences are based on 
the complexity of the concept the word represents and the reader's 
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own experience u'ith t;hot concept. In relation to the observa- 
tions of Laycock ^1966). a n^ultipie response per single dolction 
noun clc.e attempts to iTieasure the f i ex i b i 1 i tv of specific infer- 
ence (Carroll's first level of inference). 

Lexical Versus Structural Cloze in Relation to Measures of 
I ntel 1 igence 

In a study of inferential reading, it may be hypothesized 
that perfonvience on the lexical deletion noun cloze is a function 
of intelligence factors. Several studii.^s show correlations between 
both random cloze and IQ measures, but the lexical clcze appears 
to be less influenced by intelligence as measured by IQ tests. 

Studies by Hafner (196*4), Jenkinson (1957), and Tayior 
(1957), showed subs tantial correlations (.73, -69, and .72) be- 
tween pre-cloze, any-word deletion tests and tests of intelligence 
among young adults. 

Schneyer (1965) explored the effects of tv;o types of clo^^e 
on the reading comprehension of sixth grade pupils. One type of 
cloze was built on every 10th word deletion, the other on noun-verb 
deletion. The total results of the two types of cloze were cor- 
related with the results of the California Test of Mental Maturity 
and the Gates Reading Survey. Both cloze tests correlated signif- 
icantly wit!) language IQ. results.. The lOth K'ord deletion system 
was much more highly related to IQ. than v/as the noun^verb deletion 
system (.63 vs. .A?., respectively). This seems to substantiate 
Rankin's earlier contention that the every -nth deletion system 
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is nora rck;rLci to 1 iV'e' 1 igence ( Jong^.r.c: , 1S71, P- \0) , ilu'icc 
(15fi9)r usinc 0 CGiiCept do I eticn potlern on collene stude;ii3., fcut'.c 
only a :Tiodoi\"-; te (.-^O) relationship between 10 and clo;^c. Tiu-'Su 
studies would indicate that the lexical cloze as a nicasure of .^.pe- 
cific reading inference Is less influerrced by intelligence factors 
that structural cloze. Hence, it was assumed that the lexical 
cloze was more suitable for the present investigation of reading 
inference. Wone of these studies used concept!. al cloze requiring 
more than one response per deletion. 

The Cloze Procedure and General Reading Comprehension 

Numerous studies have found significant correlations be- 
tween achievement on various sections of standardized multiple 
cho i ce read i ng comprehens ion and 1 ex i ca 1 and s t ructu ra 1 c « oze . 
Taylor (155b) correlated pre- and post-test any-word cloze scores 
Vv'ith multiple choice comprehension test scores of a group of Air 
Force men. Correlations between multiple choice comprehension test 
scores and cloze test scores ranged from .70 to .80. In two stjd- 
ies, Rankin (1957, 1959) compared two kinds of cloze to the niag- 
nost ic Reading Test- Survey Section. For the p re-cloze, any "-word 
deletion cloze, he obtained correlations of .29 with Story Compre- 
hension. .68 v.'ith Vocabulary, and .60 with Paragraph Comprehension. 
Correlations betv«/een a post-cloze, noun-verb deletion test and the 
same test were .65 with Story Comprehension, .45 with Vocabulary, 
and .59 with Paragraph Comprehension. Kingston and Weaver (1970) 
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conducted a cor re 1 a t i oiia 1 study betv;een clo::e and standardized 
reading .ei^ts using the riultiple choice, lexical c!o;:e. This form 
of cioze resembles in concejDt the multiple respo^-'^e per csingle 
deletion noun clci:e used In the present study, They eA^mined the 
use of clozG~like tasks in teaching culturally disadvantaged first 
graders. Students were introduced to cloze by having lexical 
items deleted from their stories and having to suggest all words 
that Vv'ould make sense for their deletions. Four types of standard 
achievement tests v;ith reading subsections were administered during 
the year. Jongsrna (1971) describes the test administered and the 
outcome of the study. Four types of cloze tests were used: 

1) "any-v\'ord deletion" based on every -nth deletions with a 
total of 50 deletions. 

2) mu 1 t i p 1 e-choice > structural cloze-deletion of function words 
with the deleted v;ords paired with distractors of the same 
gramma ticai class. 

3) multiple-choice J lexical cloze~-everv f i f th deletion of nouns, 
main verbs, or ad-jectlves using a similar multiple choice 
format. 

^) aurally-read cloze based on a. random, every -nth deletions. 
Various test scores were entered into a test~v/ise regression 
analysis using the California Reading Test as the criterion 
variable. The multiple choice, lexical cloze test was the best 
single predictor .(multiple R-, 68) of first grade reading 
achievement. It was superior to even the standardized reading 
readiness test (p, 17)- 

Across broad age differences and in both its lexical and structural' 

forms, cloze has been found to correlate v>i'ell with standardized 

reeding comprehension tests ♦ 

Inference in the Means-End Test 

Means-end thinking is defined as the ability to infer means 
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to reach a stater) goel. A neans is defined as "cny new rolcvc-nt 
unit of inforniQtion designed to reacli the goal or to overcome ob- 
stacles [Schure and Spivack, 19/2, p. 3^9]." In a Means-End Test, 
the subject is given the problem situation and the ending, a suc- 
cessful resolution of the problem. He is then required to generate 
'V;hat happens" between the time the character in the stcry has the 
problem and the time when he resolves It. On the basis of face 
validity and the theories of inference discussed thus far, the 
Means-End Test seems to be a procedure which directly measures 
broad inference. 

Within Carroll's (1971) framework of the two levels of in- 
ference, the Means-End Test would require the subject to infer 
meaningful alternative parts of the context (sentences) based on 
the understanding of the total context in which the sentences v;ould 
appea r . In Von G 1 asersf el d ' s schema of \ nf erence , the reader v;ou 1 d 
have to map the incomplete information given by the beginning and 
end of the story onto his conceptual framework and fill in alterna- 
tive missing parts based on his fund of experiential knowledge. 
The Means-End Test as a test of broad inference is parallel to the 
Cloze Test as a measure of specific inference, because sentences 
as opposed to words are missing in a story context. Ho literature 
exists relating the Means-End Test to reading ability. A measure 
of means'end thinking which might be suitable to a study of flexi- 
bility of inference is the counting of the number of alternative 
means to a given end. 



This concIui-:icn is bcsed on e non^experin^fcnta i obse i vr.t i on 
of the developnicnta ] theoretician Heinz Werner (1S57) ^'-'ho steles 
that : 

Development from a lower to a higher type of 5ction--in terries 
of d i f ferent ia t ion-- I s marked by the appearance of circuitous 
approaches, that is, means of ac t i on . . . . Th i s means that if an 
activity is highly hierarchi^ed, the organism, within a con- 
sideraole range, can vary the activity to comply \vitb the de- 
mands of the varying situation [p. 55]...^' 

The Means-End Test requires that the reader vary a hypothetical 
activity. The number of these approaches may constitute the range 
of his broad inferential alternatives based on his experience. 

tn a 1972 study by Schure and Spivack of normal 'versus dis- 
turbed adolescents' ability to generate alternative means to an 
end, the effect of social class alone did not significantly affect 
the number of means generated. The means-end scores were related 
to differences in measured general intelligence. The groups mea- 
sured were norma] middle class, disturbed middle class, normal 
lower class, and disturbed lower class. When an adjustment was 
made for the effect of IQ., there were still differences in means- 
end thinking between these adjustment levels. This may indicate 
a personality variable in means-end inference. On the other hand, 
as Schure and Spivack hypothesize, these results may indicate a 
problem in the sphere of inference among ill-adjusted adolescents. 
It is difficult to disassociate Interpretive flexibility in the 
area of broad inference from evaluative processes based on experi- 
ence as pointed out earlier by Singer (1966). 
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Place of TIm :> o tady i n liv. Li tero t:ure 

Thcr ihtoref- i ca ] prcbleii of the place of inference in read- 
ing co:npreni:tns i on h^s been pointed out by Carroll (197*0 ^3r.d Von 
Glasersfeld (197i). Carroll designates two basic levels of infer- 
ence: ]) specific Inference, the determination of the meaning of 
a v.'ord based on the sentence in which it occurs, and 2) broad in^ 
ference, the determination of the meaning of a sentence or utter- 
ance based cn the total context in which it occurs. Carroll as- 
serts the interdependence of these two levels in reading compre-- 
hension. Von Glesersfeld (1971) aads that failure to resolve 
eittier lexical or contextual ambiguities can be bound up in inad- 
equate conceptual structures. The conceptua 1 structure provides 
necessary information from experience to determine the meaning of 
a text. It is tfie source of inforentfal alternatives. These the- 
oretical observations would indicate a need to investigate the 
connect i on between spec i f i c ? nf erence concern i ng missing concept 
words in a sentence as measured by a noun Cloze Test, and broad 
inference concerning missing sentences in a context, as measured 
by a Means-End Test. 

Kress (1955) in a study of s i xth--graders , found that high 
achievers in reading were characterized by versatility, flexibility, 
and "the ability to draw inferences from relevant cues [Ruddel], 
1970, p. 252]." Laycock (I966) stated that the mature reader is 
probably one who can ^ee more than one possible interpretation of 
a passage, and how these interpretations are related. Singer (1366) 
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observed thot the tendency to fixate on one meaning of a passage 
could In-jpair comprehension. 

This sti'dy attempts to provide »3n exploratory i nvest i g3t ion 
of these observations by comparing performance on two tests requir- 
ing more than one inferential response to performance on a standard- 
ized test of comprehension. There is some evicance that specific 
inference of the sort demanded by a conceptual cloze is positively 
correlated to performance on both Vocabulary and Comprehension 
measures of a standardized reading test (Rankin, 1957, 1959; King- 
ston S- Weaver, 1970)- The present study is unique in that per- 
formance on 6 noun cloze requiring more than one inference for each 
deletion was compared to performance on a standardized reading 
test. Another purpose of this study was to devise a test of broad 
inference parallel to the cloze te^t in the study, and to investi- 
gate its relation to reeding comprehension. This test v/as a Means- 
End Test (Schure S Spivack, 1972), 



CHAPTER ! I I 



PROCEDURES 

This chapter describes the selection procedures, the sample, 
testb, and scoring procedures for the tests used in the collection 
of data. (t also contains a description of the administration of 
tests and tfie methods of data analysis. 

Sejec t i on ProcecLM'es 

Permission v/as secured from Dr. Charles Bahn, Director of 
the Prelect Program at John Jay College of Criminal Justice, CUivlY, 

Y.J N. Y. to conduct a study using as subjects the Uew York 
policemen er. rolled in the program. A meeting U'.^s held v;ith three 
other instructors besides the experimenter to explain the timing 
and instructions for test administration. 

Descr i ption of the Sample 

The sample consisted of 6] students enrolled in five dif- 
ferent sections of a Communication Skills course. A''ter a review 
of the results of an initial screening test, the Nelson Denny 
(Nelson and Denny, I96O), and an analysis of class placement, the 
experimenter determined the heterogeneity of classes. 

\io IQ scores w/ere obtained for the group. However, a cri- 
terion IQ of 90 is a minimal requirement for entrance to the Police 
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Acodeniy . I n add 1 1. 1 on , ach i evernen t on the Ca 1 i torn I a Read I nn Tes t , 
6 n^eciSure usee in this study, is highly correluted v/itii the C^li- 
vornia Short Form Test cf Itentsl iMaturity (Tiegs and Clark, 1S65^7 
p. !z). Hence, it was not considered essential to this study to 
obtain additional measures of IQ.. The subjects tested ranged from 
upper lower class to middle cla^s. Many were former skilled and 
unskilled laborers. They represented a broad spectrum of races 
and ethnic background. 

D escription of Tests 

The California Reading Test, Advanced, Form \7, was used 
as tfie measure of reading comprehension in this study. The Reading 
Test consists of two major sections. Vocabulary and Comprehension. 
The Comprehension section divides into two major sections, Vocabu- 
lary and Comprehension. The Comprehension section divides into 
three sections entitled "Follov^ing Directions'', "Reference Skills", 
and "Interpretations", respectively. The Vocabulary section con- 
sists of 60 items, the Comprehension, of 87 items. Charts for the 
conversion of raw scores on each section to grade equivalent scores 
are provided on the back of self-scoring ansv^er sheets. 

Farr (.1S68), in a correlational study of several standard- 
•ized reading tests, found the discriminant validity of the subtests 
lower for lower level readers (9th grade) than for higher level 
readers (11th and 12th grade). Hobson in Buros (1S53) concurred 
v;ith Farr's conclusions. The ai^thors of the test manual caution 
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against the use of snclier sections for diagnosis ^'becau^i^e of 
the lirnifed nu-ber of test i tens ( 15-60) [Tiegs and Clark, 1S632, 
p. 8j." in general, for all grade le.vels tested, the total test 
score is more reJ isbie then the small item nun:ber subtest scores.^^. ' 
{Varr, I968) . 

The test manual reports high reliabili-ty of measures and 
illustrates for a single grade, Grade 11 {n=36l). For that grade, 
reliability coef f icients obta ined for Vocabulary, Comprehension, 
and Total were .91, .31, and .95 respectively (Tiegs and Clark, 
lS63a, p. 8). Flanagan in Buros (1953) stated that 100,000 cases 
formed the basis of standard i zat i on at each level. The 1S57 norms 
were updated in IS63. 

The test correlates highly with a test known to predict 
school achievement, the California Test of Mental Maturity, Short 
Form. At Grade 10, coefficients of correlations for the Vocabulary, 
Comprehension, and Total were .75, .81, and .83, respectively 
(Tiegs and Clark, lS63a, p. 12). 

A Means-End Test was used as the measure of broad inferen- 
tial flexibility. A Means-End story based on a theme by Schure and 
Spivack (1372) was constructed. The beginning of the story de- 
scribed a new college student who was lonely and without friends. 
The ending, the reversal of this situation, was described. The 
middle, to be filled in by the Subject was missing. A practice 
Means-End story preceded this. 

The C]ozB I passage of 135 words was constructed by the 



experimenter. Syiittiratlc deletions of every other noun were tf. cr. 
made to forr.i a clo/e passage of fifteen deletioTiS. As dcterir.ined 
by the use of a graph for estiriating readability (Fry, I568), th.a 
reading passage was at the third to fourth grade level of readabil- 
ity. The Cloze II passage consisted of additional responses for 
the deletions in the Cloze I passage. For each of fifteen de]e^ 
tions, eight additional responses were possible on the Cloze II 
answer sheet. 

The cloze passage ;va5 constructed at a low leve! of read- 
ability so that the measure would test specific lexi/cal inference 
as opposed to broad contextual inference. Taylor (1S57) suggests 
a fifty item cloze provides a sufficient sample for a stable score 
Vy'hen the type of cloze used is any-word. Mechanical selection for 
deletion tends to produce a sizeable number of non-d i scr i mi na t i ny 
items that tend to reduce reliability. The cloze used in this 
study, however, was a *'hard-word" cloze requfr/ng fewer items. 
The Cloze I Test was constructed primarily for the purpose of ac- 
quainting the subject with the entire story before returning to 
construct altern;2tive responses in the Cloze J I Test. such, 
it was considered to be a criterion measure, and not the main mea- 
sure of specific lexical inference in this study. The maxI/Tium 
possible raw score for the Cloze II Test v;as 120. 

Scoring Proceoure for Cloze Tests I and M 

Raw scores and weighted scores were obtained for Cloze Tests 
I and II. The raw score for both tests consisted of the total 
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nun'iber of syntactically and semantical ly correct responses. K'o 
points v.'ere rjlven for partiaMy correct answers. The vjeighted 
scores vvere arrived at by assigning one of three scores for cor- 
rectness. A serr-ent i ca 1 ] y and syntactically correct response re- 
ceived a score of tv.'o, A score of one was assigned to a senjantic- 
ally correct response with a syntactic error of number, e.g.. "boy^' 
for '^boys'^ l>lc points were given to semantical ly and syntactically 
incorrect responses. The scores for each response were then added 
to obtain a weighted score for each of the two Cloze Tests. 

Research done in the area of cloze scoring has fouhd little 
difference in validity or reliability betVsfeen the synonym jscori ng 
and exact^v/ord scoring system. Rankin (1S57> 1959) found correla- 
tions of .66 and .32 between cloze scores based on objective and 
synonym scoring systems for two different cloze tests. He also 
found no significant differences in test reliability or validity 
for the two scoring syS'tems, The scoring system used ih this study 
is essentially a synonym scoring system. 

Scoring Procedure for the Means-End Test 



The Means-End scoring procedure was based on a simplifica- 
tion of the scoring system used by Schure and Spivack (1572). Ac- 
cording to these authors; 

A mean is defined as any new relevant unit of .information 
designed to reach the goal or co overcome the obstacle. 
When the strategy involves one plan Vsfith several steps 
within that plan, credit is given for each step. When 
statements of different plans are used, credit is given 
for each different plan [p. 3A9] • 
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Since the dc Lcrrii nat Ion of v:hat cen be considered a slep 
\/iLhin a plan v;as not the concern of this study, this £5peci of 
tliC scoring procedure wcs elininated. Since flerJbillty of brcrd 
inference was to be measured, the experimenter developed a scorinq 
system of f1eans-End inference that counted only different plans 
>5€d. Subjects were required to number each nev; different plan 
to rr^duce subjectivity of scoring. 

The raw score for the Means- End Test consisted of the totaJ 
number of complete different means toward the end. The weighted 
score v/as derived by assigning a score of two, one, or zero, based 
on the follov/ing criteria. A score of two was assigned to a spe- 
cific behavior that would bring the character in the story into 
direct social contact or into a social activity with other people 
or another person. A score of tv/o was also given to a means that 
brought about a stated positive social response. A score of one 
was given to a means that was a step in a process, such as an atti- 
tude ciiange, advice-getting, or behavior that implied a positive 
social response, e.g., "He improved his appearance." A score of 
zero was given for a repetition of a solution, or for a "dir^tractor 
means" that v>'ouId not bring the character into direct social inter- 
actioii. Some examples of distr^ictors were "reads books, goes 
clothes shopping, takes a trip". 

Administration of Test-^ 

The subjects were tested as groups. Based on an examination 
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of reading levels ss determined by an initial depa r Lmenta 1 screen- 
ing device;, The Nelson Denny Test (is'elson and Denny. I96O) j it v.as 
determined thst subjects ranged from 7tli through 12th grade in 
their reading ievc!. Based on an exa'mi nation of the distribution 
of scores within cl'SSseSj the experimenter determined the hetero- 
geneity of classes. The California Reading Test was edministered 
to all subjects using the standard i i:ed instructions and time limits 
for all subsections. On another day, the Means-End Test and tlie 
Cloze Test's were administered. On the Means-End Test, the sub- 
jects v;ere directed to work' on a sample Means-End story. Possible 
solutions were discussed. On the actual Means-End Tests subjects 
were ihstructed to write down as inany different ways as they could 
think of for the person i n the story to solve his problems. They 
were also told to keep on thinking of alternative solutions until 
the time was up- The time lim-it for the Means-End Test was fifteen 
mi nu tes . 

In the same testing session, Cloze Tests I and II were ad- 
ministered. For Cloze I, subjects were required to read the en- 
tire story with the deletions before returning to the beginning and 
inserting responses. This was to insure awareness of the entire 
context of the story. Nonsense responses were not accepted. 'The 
time limit for the Cloze I Test was ten minutes. After the com- 
pletion of Cloze I., the tester instructed the subjects to return 
to the same story and to fill i n as many meaningful responses as 
possible for each blank w?thin a time limit of fifteen minutes- 



Treali ^erit of Da lie 

The re.su^ ts perta i ni ng to Hypotheses 1 aitd 2 wore analyzed 
according to the Pearson Product Honent Correlation. The scores 
of the total grojp on Cloze I and 11, Rav; and Weiglited, were corre- 
lated with scores on the Means-End Test, Raw and Weighted. Scores 
of the total group on the California Reading Test for each section, 
Vocabulary, Comprehension, and Total, were correlated with scores 
on Cloze Tests I and II, Raw and Weighted, and the Means-End test, 
Rav; and Weighted. Based on total scores obtained on the California 
Reading Test, the group v^as divided into Groups I and II. Group I 
(n-37) obtained a score below terr. Group M {r\-2k) obtained a score 
of ten or above. A t-test was used to compare the mean performance 
of Group M and Group I on Cloze Tests I and II, Raw and Weighted. 
A t-test W£:s used to compare the mean performance of Group II and 
Group I on the Means^End Test, Raw and Weighted. Standard devia- 
tions for raw and weighted versions of all measures were obtained. 

Summa ry^ 

Sixty-one New York policemen from five sections of a Com- 
munication Skills course ac John Jay College of Criminal Justice 
were used a.^ th'* subjects for this study. 

Reading comprehension scores v/ere obtained using the Cali- 
fornia Reading Test, Advanced, Form W. A noun-deletion Cloze I 
Test and an acconpanying multiple response Cloze II Test formed 
the measure of specific inferential flexibility. A Means-End Test 
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^.'cS usee kI'.c '.:r£iu"e c-f Droari i nrerenlic 1 flexibility. 

Cor; e 1 .:l i coef "i i c i ents of Ooze Test? and the [-'.ean?. -Ef ,d 
Test, of the Hvain^-t.nci Test and of Vocabulary >Corr.prep.ens ion, ^:nd 
Total of tin C:^ : i foi'n i r; Readino Test, and of Cloze Tests c.nd V'ocab- 
ulary, Cor:'p:e:i^ens ion . and Total scores of the California Readinc} 
Test were obtained for the total group. The Total scores obtained 
on the Cr/iiicrnia Reading Test v^ere the basis for dividing the sub- 
jects into tvvo groups. Group I obtained a g^ade-equ i va 1 ent score 
below ten. ond Group II obtained a grade^equ i va 1 ent score of ten 
and above. A cor.iparison of the mcans and standard deviations for 
Ih.e two croups was completed for Cloze Tests 1 and li, Haw and 
Weighted, and for the Means-End Test, Raw and V/eighted. Differ- 
ences between nieans were tested for statistical significance using 
the t-test. 



CHAPTER IV 
FINDINGS AND DISCUSSION 



This chapter contains an analysis of the data obtained for 
61 NeK' York policemen on measures of Cloze Tests I end II and the 
Means-End Test. Also included are measures of Vocabulary, Com- 
prehension, and Total Reading Comprehension of the California Read- 
ing Test. The findings are discussed and related to the literature. 

F i nd I ngs 

Hypothes is 1 states that there is a positive correlation 
between performance of subjects on Cloze Tests I and tl and per- 
formance of subjects on a Means-End Test. The data supported this 
hypothesis. As shovsfn in Table 2, the correlation between Cloze I 
Weighted and Means-End Raw was significant at the .01 level of con" 
fidence. The correlation between Cloze I Weighted and Means-End 
Weighted was significant at the .05 level of confidence. Contrary 
to Hypothesis 1, ard as shov^n in Table 1, no signifrcant correlation 
was found between any measure of Cloze II and the Means-End Test. 
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TABLE -1 

IKTERCORRELATIONAL MATRIX OF VARIABLES 
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.297 


.284 


.346 


.836 
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.121 


.230 


.291 


.136 
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1 




7 


0 


-.005 


0 


-316 


.240 


.253 


1 


8 


.21 1 


.293 


.274 


.127 


.189 


.131 


0 


8 


.19^ 


.283 


.262 


.104 


.190 


.14 


0 



1 Vocabulary; CRT 

2 Comprehens ion, CRT 

3 Total , CRT 

k Means -End 5 Rav/ 

5 Means-"End V/eighted 

6 Clo/.e I Raw 

7 Cloze I Weighted 

8 Cloze I I Raw 

9 Cloze I I V/eighted 



TABLE ?. 



SlGNIFICAnT FII'Jpl!,'GS 'aHGNG SCORES FOR VOCABULARY, 
rOKPREHENSION, AND TOTAL READING COMPREHENSION 



OF THE CAIJFORNMA READING 
CLOZE TESTS 1 AlsID 1 1 AND 


TEST AND SCORES FOR 
THE MEANS-END TEST 






Variables 




P 


Cloze 1 Weighted and 
Means-End Rav; 


,316 


.01 


Cloze 1 V/eighted and 
Means-End V/eighted 




.05 


Cloze 1 Raw and 
Comprehens ion 


,230 


.05 


Cloze I Rav/ and 
Total 


,291 


.05 


CI oze 1 1 Raw and 
CoFTiprehens i on 


..2S3 


■ 05 


C loze ! 1 Ravj and 
Total 




■ .05 


C loze 1 1 Vie! ghted and 
Comprehens ion 


.283 


.05 


Cloze il Weighted and 
Tota 1 


.262 


.05 


Means -End Raw and 
Comprehension 


.296 


.01 


Means -End Raw and 
Total 


.306 

• 


.01 


Means-End V/eighted and 
Vocabulary 


.297 


.01 


Means-End V/elghted and 
Comprehens ion 


.28^ 


.05 


Means-End Weighted and 




.005 



Total 
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TABLE 3 



COMPAP.ISOI^ OF l-'iEANS AND STAIv'DnRD DEVIATIONS 
FOR GROUPS I AND II FOR RAV/ AND V/EIGHTED 
CLOZE TESTS I AND II AND MEANS-EU'D TEST 





n r* r^i 1 n 1 
U 1 UU |J 1 




1 1 n 1 
u 1 U U p 1 


I \ IN — /Un / 


1 U L cS 1 






X 


S .D. 


X 


S.D. 


(N--61) 
t 


p 


Cloze i 
Raw 


14.2 


1 .00 


14.6 


.78 


1.52 


ns 


Cloze I 
Wei ghted 


28.4 


3.18 


29.3 


1.27 


1 .34 


ns 


Cloze II 
Raw ^ 


31.5 


12.47 


43.3 


15.79 


2.95 


.0025 


Cloze 11 
Wei ghted 


65.3 


27.25 


87.2 


31.82 


2.87 


.003 


Means-End 
Raw 


6.4 


3.40 


7.7 


3.23 


i.47 


ns 


Means-End 
We 1 ghted 


14.9 


7.59 


18.5 


7.03 


1 .83 


.036 



Means were rounded to the nearest tenth. Standard 
deviations were rounded to the nearest hundredth. 



ERIC 



-J f 

Hypothe sis 2 states thfU there is a positive correlation 
between performance on the Voctibulary, Comprehension and Total of 
the California Reading Test and performance on Cloze Tests I and 
If and the Hesns-End Test . The data supported this hypothesis. 
Table ] provides i ntercorrel at ions among the variables. Table 2 
shows the significant findings. 

As shov-^n in Table 2, the correlation between Clcze I Raw 
and Comprehension was significant at the .05 level of confidence. 
The correlation between Cloze I Raw and Total Vs'as significant at 
the .05 level of confidence. As shown In Table 1, no significant 
correlation -was found between Cloze I Ravv and Vocabulary. No sig- 
nificant correla t icris were found between Cloze ! Weighted and 
Vocabulary; Comprehension, and Total. 

As shown in Table 2, the correlation between Cloze M Raw 
and Comprehension was . s i gn I f i cant at the .05 level of confidence, 
ihe correlation between Cloze II Raw and TotaK at the .05 level 
of confidence. The correlation betv;een Cloze II Weighted and 
Comprehension was significant at the .05 level of confidence. The 
correlation between Cloze II V/eighted and Total was significant at 
the .05 level of confidence. As shown in Table 1, no significant 
correlations were found between either measure of Cloze II and 
Vocabulary. 

As shov/n in Table 2, the correlation between Means-End 
Raw and Comprehension was significant at the .OT level of confi- 
dence. The correlation between Means-End Raw and Total of the 
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CRT VJB^ significant at the .01 level of confidence. The correla- 
tion between Means~End Weighted and Vocabulary was significant, at 
the .01 level of confidence. The correlation between Kcans-End 
V/elghted and Coniprehens ion was significant at the .05 level of 
confidence. The correlation between Means-End Weighted and Total 
of the CRT was significant at the .005 level of confidence. 

H/pothes i s 3 states that the mean performance on Cloze 
Tests I and II is significantly higher among subjects v^ho obtain 
higher reaclng scoi'es. The data supported this hypothesis. As 
shown in Table 3, Group I's performance on Clo^e II Raw v;as 32.5 
and the standard deviation 12.47 compared to Group I I's mean per- 
formance of ^3.3 and a standard deviation of 15.79- This differ- 
ence was significant at the .0025 level of confidence. Group I's 
mean performance on the Weighted Cloze II was 65-3 with a standard 
deviation of 27.25 compared to Group ll*s mean performance of 87.2 
v/ith a standard deviation of 31.82. This difference was signifi- 
cant at the .003 level of confidence. 

Hypothesis ^4 -states that the mean performance on the Means- 
End Test is significantly higher among subjects who obtain higher 
reading scores. The data supported this hypothesis. As shown in 
Table 3, Group I's performance on the Means-End Weighted was lA.9 
and the standard deviation 7*59 compared to Group II 's mean per- 
formance of 18.5 with a standard deviation of 7.03. The difference 
was signfficant at the .036 level of confidence. As shown fn 
Table 3i there was no significant difference between Group I and 
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C R*i wci i: i C;i : f I crjr i.- a ti.e .01 Ic'/cl of con'' i cer.ce . Tlic ccrrcic- 
rion berwter, Meenf^-End V/e!c;hl-wC i.'nd Vccabulary w.cs s i c:n : f i c<--nl a 
the .CM level con v i dencc . "he correlelicn between Ner-ns-Fno 
We i ghtcd and Co;r.[; renens i or. was s i gn i f i cer. t at the .05 1 tve i oi" 
ccfif iderice. Tiie correlation betv/een Means^End Weighted and Total 
cf the CkT v;es significant at the .005 level of confidence. 

Hypothes i s 3 states that the mean performance on Cloze 
lests 1 and II is significantly higher among subjects who obtain 
liioher reading scores. The data supported this hypothesis. As 
shown in Tabic 3j Group I's performance on Cloze II Rav; was 3^- -5 
Cind the standard deviation 12.^7 compared to Group ll's mean per- 
formance of '^3.3 and a standard deviation of 15.79- This differ- 
ence was significant at the .0025 level of confidence. Group I's 
neari perforrience on the V/eighted Cloze II wa^^ 65-3 vvith a standard 
deviation of' 27.25 compared to Group ll's mean performance of 87.2 
with a *:.tandard deviation of 3'. 82. This difference was signifi- 
cant at the .003 level of confidence. 

Hypothes i s k states that the mean performance on the Means- 
End Test is significantly higher among subjects who obtain higher 
reading scores. The data supported this hypothesis. As shown in 
Table 3f Group I's performance on th^ Means^End Weighted v^as \k.3 
and the standard deviation 7-5S compared to Group ll's mean per- 
formance of 18.5 with a standard deviation of 7-03. I'hc- difference 
wos significc?nt ct the .03^ level of confidence. Ai. shovsin in 
Table 3> there was no significant difference bc':ween Group 1 at.d 
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II in respect to necn ptirfornisnce on Meens-End Raw, 
D i scuss ion 

In support of Hypothesis 1, perfonne-nce on Clcze I V/e!chted 
and perfor:Tianc(i on .Meens-End Ravj was positively related. Perfor-- 
mance on C1o:^e Weighted and performance on Heans-End Weighted was 
positively related. Because of the small number of items on Cloze 
Test I, interpretations of the significance of this relation must 
remain tentative. Lim*ited specific lexical inference In a single 
response per deletion cloze v.'as positively related to broad infer- 
ential flexibility as measured by Means-End Raw and Weighted Tests. 

Contrary to Hypothesis ], no significant correlation was 
found betv/een performance on Cloze Test II and performance on the 
Means-End Test. There vjas no significant positive relationship 
found between specific inferential flexibility and genera 1 ' i nfer*- 
ential flexibf lity as measured by these two tests- A number of 
subjects who performed Vvrel 1 on a task of specific inferential 
flexibility, Cloze Test M, found a broad inferential task, the 
Means-End Testj difficult. Interpretations regarding the relation 
of specific and broad Inference as outlined by Carroll (I971) niust 
be limited by the nature of the measures used In this study. Clear*^ 
ly, performance on a broad inference task as measured by questions 
about an intact passage may be positively related to performance 
on a task of lexical flexibility simply because the former type 
of measure involves the subject In specific syntactic as well as 



brcac ccr;tert'^^l prolrlc'S. A wo ) ^ -rojrceci prc^ra:\ oi diac:c/i? c^' 
re^-.ed ial ion, o vc't: r , '^''L'^t. irvclvi. the use oi" rorc t'v^r. cr-e 
of tcstinc, inblru'-cnt for infercrcc. 

Conversely, nany subjects who could in*"cr rorc Ihr^M ore 
alternative nisslng part of a context still hc.d difficulty \.hon 
required io infer alternative syntactically and senant ica 1 ly e.p;:ro- 
priote words in a linited syntax. This is understandable in viev; 
of the nature of the senple. Kany of the subjects speav^ ;^n Er.rlish 
dialect that differs significantly from standard English in respect 
to syntax. In Von ulasersfcld *s terns, this v^ould indicate that 
difficulty in relating the realni of experience to the printed v/ord 
nay occur wlicn the pr inted word appears in an unfaniliar syntax. 
There no/ be <i disparity between the larguac;e structure of tie 
conceptual network of the subjects an^ the specific syntcx lu v.hich 
the reading message is communicated. Subjects could construct 
missing parts of the context on the Means-^End Test Jn their own 
syntax v/ithout penalty. 

In support of Hypothesis 2, there was a significant posi- 
tive correlation between Cloze I Raw and the Conprehens Jon and 
Total scores of the California f^eading Test. Since the Cloze I 
Rav; scoring system did not give credit for syntactic errors this 
fir^ding Iridicaies that su':)jects with a ;>ure grasp of syntax and 
servant ICS did belter on generoJ re<^d3ng measures. The corrdo- 
t ion between exact-scored, sing le-rerponse per deletion Ctorc 
i^nd qenf.ri, I r'^rrdlnn measu^'er s upper trd the findings of Taylor 
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(1956), Ranl-in (lS57r 1S59)> and Kingston and Weaver (1970). 

There v/ere positive correlations between perforrr.anca on 
the Ksv; and k'eichteJ Cloze II and performance on the Vocabulcry 
and Total or the California Reading Test. This supports the hy- 
pothesis that flexibility of lexical inference is positively re- 
lated to reading comprehension measures at the advanced level. 
Further development of measures designed to test and exercises 
designed to teach this kind of versati 1 i ty may be indicated in 
the remediation of reading problems based on specific inferential 
inf lexibi 1 I ty. 

Contrary to Hypothesis 2, neither of the Cloze Tests v.^as 
significantly related to the Vocabulary section of the California 
Reading Test. A possible explanation is that the Vocabulary sec- 
tion of the California Reading Test does not test words in con- 
text, whereas both Cloze tests do. In addition, on Cloze Test 11, 
the individual is allowed to call upon whatever semant i c equ i v- 
alents he- may possess, regardless of whether or not these equiv- 
alents match those specific words that the norms have deemed ap- 
propriate to his grade level. Even at a low grade equivalent 
vocabulary level, the number of semantic alternatives possessed 
by an individual may be quite sufficient for a high score on Cloze 
Test 11, since flexibility within a word concept, and not sophis- 
tication of word choice, is measured. Based on Weaver's (1965) 
description of lexical cloze as a conceptual task, this finding 
may be of use in analyzing the construct validity of vocabulary 



tests, and in constructing rrieasures like the multiple respoi^iSe per 
single deletion lexical cloze to measure the lexical versatility 
of the subject . 

It was to be expected that no significant correlation was 
found between Cloze I and Vocabulary. Only one semantical ly and 
syntactically correct response per deletion is necessary to achieve 
a perfect score on the Cloze I Test. The reading level of the 
Cloze I passage based on the Fry Readability Formula (Fry, 1S68) 
is within the third- to fourth-grade equivalent range, lower than 
the lovv'est grede-equivalent reading score achieved by any subject 
on any section of the California Reading Test. 

In support of Hypothesis 2, there was a significant posi- 
tive correlation between performance on the Means-End Test and 
performance on the Vocabulary, Comprehension, and Total of the 
California Reading Test. Performance on the raw measure v^as posi- 
tively related to Comprehension and Total sections and performance 
on the weighted measure v/as positively related to performance on 
a)] sections of the California Test* Those who produced a greater 
number and variety of broad inferences also performed better on 
all parts of the California Reading Test. 

These findings gave support to the conclusions of Kress 
(1955) and the observations of Laycock (1366) concerning the versa- 
tility and the flexibility of the achieving reader. This data 
also supported Carrol Ts claim that it is difficult to divorce 
inference and other reasoning processes from any aspect of reading 



comprehension,. Genei'al intelligence factors cannot be dfscount'ed 
in assessing the nicaning of the relationship ioetween the two mea- 
sures, since a variation on the Means-End Test used in this study 
was found to be positively correleted with the California Test of 
Mental Maturity (Schureand Spivack, 1S72) , 

Keverthel ess ^ these findings may help to build a model of 
how inferential intelligence operates in reading comprehension. 
The Means-End Test presents a "real lifrJ' problem to be manipulated 
on an abstract level. A possible implication of the positive cor- 
relation found betv/een this kind of problem-solving and reading 
comprehension is that a personality factor of flexibility of 
judgement based on experience is a component of higher level read- 
ing processes, as indicated by Singer (I966)- Schure and Spivack 
(1972) found that the number of means produced by subjects was 
positively correlated to adjustment measures, apart from iQ. 
These f indincs and method of testing broad inference may be of 
use'in the investigation of cognitive and personality factors in 
reading. 

Contrary to Hypothesis 3, there was no significant differ-^ ■ 
ence between the mean scores of Groups [ and I I on Cloze Test I . 
In viev/ of the low readability of the Cloze I passage in relation 
to the total group reading level, this finding was to be expected, 

I n support of Hypothes i s 3) Group I I 's performance on 
Cloze Test I I, Raw and Weighted, was significantly superior to 
Group 1 's performance on the same task. The measure of the 
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reader's number of lexical alternatives for a given conceptual 
category may be imporlant to the evaiuation of reeding disability 
rooted In specific Inferential limitations. Research to establish 
the reliability of the multiple response per single deletion noun 
cloze is indicated. The relation of Cloze Test II toother cogn i - 
tive measures should be studied. 

Tests for significant differences between the mean scores 
of Groups I and II on the Weighted Means-End Test revealed that 
Group !l's performance v>^as significantly superior. This finding 
also supported Hypothesis k. There was no significant difference 
between the two groups in respect to performance on the Means-End 
Rav: measure. Those Vvfho obtained a grade-equivalent score of ten 
or above on the California Reading Test gave a greater variety of 
broad inferential responses. Among the categories of responses 
were those of advice-gett ing^ attitude change, and behavior that 
implied a positive social response. These categories were de- 
scribed under the sidehead Scoring Procedure for the Means-End 
Test . This finding was consistent with positive correlations 
found between the Means-End Test and reeding comprehension mea- 
sures. Significant differences between Groups I and II on the 
Means-End Test gave f urthe r- i nd i cat i on of the need for research 
investigating personality and cognitive components of higher 
level reading processes. 
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SUKMARY AInID COKCLUSICNS 

This chc-pVer sumrr.ar i Z'cs this study, and presents conclu- 
sions regarding the hypotheses £:nd findings of this investigation. 
Suggestions for further research are also included. 

Summary 

This study investigated the relationship between specific 
inference (the ability to i nfer .al ternat ive responses for a missing 
v;ord) as measured by a Cloze Test, and broad inference (the ability 
to infer alternative missing sentences in a context), as measured 
by a Means-End Test. Sixty-one New York policemen were tested. 

The California Reading Test, Advanced, Form V/, was ad- 
ministered^ to determine reading achievement cn Vocabulary, Compre- 
hension, and Total Reading Comprehension. A Keans-End Test was 
administered to oi)tain a measure of broad inferential ability. 
Cloze Tests I ar;d ii were administered to obtain a measure of 
speci f 5c inre.n'Antial abi 1 ity. 

Correlation coefficients of Cloze Tests ancll the Means- 
end Test were obtained. Correlation coefficients of Cloze Tests 
and Vocabulary, Comprehension, and Total Readia'g Comprehension 
vvere obtained. Correlation coefficients of the Means-End Test 
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aiid the sfiPu^ inccsures of reading v/ere obtained. Total performoncc 
on the Le] i forn i a Rend i ng Tesi was the bas i G for dividing the 
subject Into two groups. Group I obtained a grade equivalent 
score Lelo\/ 10. Group 11 obtained a grade equivalent score of 
10 or above. A comparison of the means and standard deviations 
for the tv.'o groups was completed for Cloze Tests I and I I and 
for the Means-End Te-st. Differences between means were tested for 
statistical significance using the t-test. 

Conclusions Regarding the Hypotheses and Findings 

Hypothesis 1 v^as only partially supported by the findings 
as discussed in Chapter IV. Performance on the task of limited 
specific inference, Cloze f, was significantly correlated v;ith 
performance on the Means-End Test of broad inferential flexibility. 
No significant correlation was found betVsfeen the main task of spe- 
cific inf erence, the Cloze I I Test, and the Means^End Test. This 
study found a positive relationship between limited lexical infer- 
ence and broad inferential ^-ibility. There was no relationship found 
however, between performance on the main measure of specific infer- 
ence and performance on the broad inference task. 

A statistical analysis of the relationship among the vari- 
ables of performance on the sections of the California Reading Test, 
the Cloze I and II Tests, and the Means-Lnd Test provided support 
for Hypothesis 2. Cloze I Raw correlated significantly with Compre- 
hension and Total Reading Comprehension. Significant correlations 



^6 



were found betv.'ec:n Cloze II and all sections except Vocabulary. 
Significant correlatton? were found between tlie Means-End Test and- 
all sections of the California Reading Test. Means-End Raw did 
not correlate significantly with Vocabulary. Thus,^ it can be con- 
cluded that there is'a positive relationship between specific and 
broad inferential ability and nieasure of reading comprehension. 
There is no relationship, however, between performance on a task 
of specific inference of words In context and performance on a 
vocabulary test measuring words out of context,' 

The data supported Hypothesis 3? that the mean performance 
on Cloze Tests I and M is significantly higher among subjects who 
obtain higher reading scores. The lack of a significant difference 
between groups on Cloze Test I, as discussed in Chapter IV, was. 
not central to this hypothesis. Significant differences in per- 
formance were found on the main measure of inferential ability, 
the Cloze II Test. Thus, it can be concluded that subjects w\th 
higher reading scores tend to perform better on a task of specific 
i nferent ial abj 1 j ty . 

The data also supported Hypothesis it, that the mean perfor- 
mance on the Means-End Test is significantly higher among subjects 
v4ho obtain higher reading scores. Although no significant dif- 
ferences were obtained on the Raw Means-End Test, there was a sig- 
nificant difference on a W'eighted Means-End Test. The scoring 
system for this measure gave credit for more than one kind of re- 
sponse. Thus, it can be concluded that subjects with higher reading 
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scores Ufnd to produce c greater variety of broed inferential re- 
sponses ":har lower level readers. 

Suggestions for Further Research 

This study contributes information regarding the role of In- 
ference in the mature reading process; however, the size of the 
sample, the absence of I Q measures , and the questionable reliabil 
i ty of the Cloze and Means-End measures used suggest the need for 
similar studies to generalize these findings. 

The findings provided only partial support for Carroll ^s 
assertion that specific and broec inference are interdependent. 
No significant correlation was found between the main measure of 
specific inferenc(^, Cloze il, and the Means^End Test of broad in- 
ferential ability. Further experimental investigation based on 
Carroll's theory, however, might involve a test of the relation-- 
ship between a multiple response lexical cloze and intact passage 
tests of broad inference. In addition, correlational studies be- 
tween the Means-End Test and other tests of reading inference are 
Indicated . 

This study found a significant positive correlation between 
specific lexical inference and general reading comprehension. 
The relationship between the lexical cloze used in this study and 
measures of intelligence needs to be i r»vest Igated . More data 
might serve to isolate the variables that account for problems In 
specific inference. Another important question is the relationsh 
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betv/een niuiliple response lexica.l cloze and reading comprehension 
at: other 1 evel s . 

One implication of this study is that students who are having 
reading problems might benefit from techniques to extend their 
range of inferential alternatives', Hafner (1S65) suggests the use 
of cloze procedures In "constructing exercises through which stu- 
dents .v.'i 1 1 be stimulated to come to grips with meanings and con- 
cepts [p. i5'4],.." He recommends "a more drastic modification of 
cloze... to show the role of reasoning in reading [p. 15^]..." 
The multiple response noun cloze may provide a basis for further 
research, diagnosis^ and remediation concerned with problems of 
reasoning in reading. • 

There is a need to determine what accounts for the signifi- 
cant correlation found between the Means-End Test and general read- 
ing comprehension measures. Specifically, what is the relatlon- 
i 

ship between the Means-End Test and other tests of broad inference 
and intelligence measures? HoVsf do persona 1 i ty, variables contribute 
to performance on tills task of inferential flexibility? 

Other studies investigating the relat ionshi p between Means- 
End problem-solving and reading comprehension at all levels may 
provide a scientific basis for reading curriculum analysis and. 
innovation'. Perhaps If enough scientific data were obtained from 
such studies, the analysis of basal readers stoVies for relative 
sophistication of problem-solving skills would be justified. This 
analysis might attempt, to determine if the characters in these 
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stories exeLifAify infcrentir:! skills appropriate to tf^^-^ "ge of the 
children who read them. The work of Piaget nioy yield edditional 
criteria relevant to this kind of evaluation. 

These studies nay contribute to a model of reading that more 
clearly defines and integrates the roles of inference, i ntel 1 igence^ 
and personality variables in reading comprehension. 
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MEANS-END TEST DIRECTIONS 

The person in the story you are to read has a problem. 
The beginning and the end of the story will be given to ' you . The 
beginning describes Bob's problem.. The end says that he solves i 
1 1 i s up to you to v/rite dov;n as many d i f ferent ways as you can 
think of for Bob to solve his problem- Number each new way to 
solve the problem. Keep on thinking up new ways until the time i 
up. Do not spend too much time describing one way he can solve 
the problem. Do not give magical solutions. In the example, one 
solution Is given for Bob's problem. Can you think of any other 
sotutions? 

Example: Begi nni ng Bob broke a brand new vase. 

Solution #1. Bob fixed the vase with glue. 
Solution #2. 
Solution #3. 



End 



Bob's vase looks like nev;. 
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MEANS -END TEST 

Beoi nr. ing Bob is a new student In college. He has no friend 
Most or the time lie sits in in i s room feeling lonely. 



End_ At the end of the story, Bob has many friends and is no longer 
lonely. 
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APFEKDIX B 
CLOZt TESTS I AND I I 
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ItJSVRUCTIONT. FOR CLOZC TESTS I AI.'D II 



Cloze Test I 

This is a story in which some words have been left out. 
Read the whole paragraph first before ycu fill in any blank. Then 
go back to the beainninq and fill in one word for each b?ank. Moke 
sure that the paragraph makes sense. Nonsense words are not accept 
able. 

Cloze Test I ! 

Using tiie sarre srcry, try to think of a^. many words as you 
can to fit in each blank. These words need not mean the same as 
the first ivord'; you filled in, but they iriMSt /rake sens 3 in the 
sentences . 

Example: The do£ ran down tht-. stairs. 
v;at er 

All three answers are acceptable* 

IMPORTAN^: Make sure the blank numbers for the story match the 
blat^k numbers on the answer sheet for Cloze Test II. Do not stop 
trying to find more words for each blank before the time is up. 



Bob warts to becone rich quick. He notices Valuable 

di£n:Cnd in a I) . Since Bob doesn^t know hov/ to 

steel the diarrtond, he goes to a 2) for advice. 

She tellb him, "It is your 3) to become wealthy, 

but you must learn the ways of the . You should 

first become a policeman. Then, get hired £S a 5) 

to the diamond. Later, no one v;] 1 1 suspect that you were the 
6) 

Bob gees to college, and scon becomes the best 7) 



of crime. He investigates a 8) that 



steals diamorids, and learns how they break into 9) 



without making noise. Bob gets hired to ^.-iird the lO) 



One night, he breaks the 11) in which the 



diamond is kept. This makes no 12 because Bob 

L'ses materia) to cover the 13) . He escapes on a 

)^) to another country. There, he trades the 

diamond for a huge 15) . 



CLOZE TEST 1 i 
AIJSWER SHEET 



1) 3) 5) 

2) h) 6) 



CLOZF. TEST I I 
AI^SWER SHEfl 



7) 



9) 



n) 



8) 



10) 



12) 



60 

CLOZE TEST I I 
AI'!SV.'ER SHEET 

13) 15) 
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SCORES FOR CALIFORNIA READING TEST, 
ADVANCED, FORM W AND 
RAW AIJD WEIGHTED SCORES FOR 
HE MEA!iS-EU'D TEST AND CLOZE TESTS 1 AND I I 
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ABSTRACT 

The relationship between specific inference as measured 
by a Cloze Test and broad inference as measured by a Means-End 
Test was i nvestioated . Subjects were 6l New York policemen en- 
rolled in a Communication Skills course at John Jay College of 
Criminal Justice, New York, N. Y. 

The relationships between spec i f ic .i nference and broad 
inference, specific inference and measures of reading achievement, 
and broad inference and measures of reading achievement v/ere ana- 
lyzed. The sample v^fas divided into two groups on the. basis of 
reading achievement. A comparison of the means and standard devia- 
tions for the t\;'c groups was completed on measures of specific 
and. broad inference. ^ 

Findings in regard to the relation of specific to broad . 
inference v/ere inconclusive. A significant correlation was found' 
between a secondary measure of specific inference and the test of 
broad inference. 

Positive correlations were found betv^^een specific and 
broad inference and measures of reading achievement. The findings 
indicated that the mean performance on measures of specific and 
broad inference was significantly higher among subjects v;ho ob- 
tained higher reading scores. 



